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(57) ABSTRACT

A driving support system detects a target arca ahead of the
vehicle, a position or a moving direction, etc. of an object
such as a pedestrian or another vehicle by using a camera or
radar, as well as determines a probability of collision between
the own vehicle and the object based on the position, etc. of
the object, and performs a driving support for avoiding the
collision when the probability of the collision is high. Further,
a sensitivity of determination is set high when the object
remains in the target area, or when the object is moving
towards the target area, while the sensitivity is set low when
the object is not present in the target area, or the object is
moving away from the target area.

5 Claims, 3 Drawing Sheets
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DRIVING SUPPORT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based on and claims the benefit of
priority from earlier Japanese Patent Application No. 2013-
72800 filed Mar. 29, 2013, the description of which is incor-
porated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a driving support system
for avoiding collisions with pedestrians and other vehicles.

BACKGROUND

Conventionally, a driving support system that detects
objects such as pedestrians and other vehicles around an own
vehicle using a camera or radar, and provides driving support
such as warning about a collision with objects, intervening in
a driving operation in order to avoid the collision, etc. are
known.

As an example of such a device, a driving support system
disclosed in Japanese Patent Application [Laid-Open Publica-
tion No. 2007-8281 detects white lines of a road ahead of an
own vehicle by a camera, and detects stationary objects on a
lane on which the own vehicle is traveling by radar.

Then, when the stationary objects are detected, a driving
support for avoiding a collision with stationary objects is
provided by setting a virtual white line so as to avoid the
stationary objects and performing a lane maintenance control
or a lane departure warning using the virtual white line.

In the driving support system described above, the driving
support starts when the positional relationship or the like
between the own vehicle and the object meets certain condi-
tions.

However, there is a case where the objects by the road or off
the road such as guardrails, etc. are positioned ahead of the
own vehicle in a curve entrance and exit, for example, and in
such a case, it may be determined incorrectly that a probabil-
ity of the vehicle that will collide with the objects is high, and
there is a possibility that the driving support activates need-
lessly.

In order to avoid such a needless activation, a threshold at
a start condition of the driving support has been adjusted so
that the driving support is less likely to be started in the
driving support system described above.

However, there is sometimes a problem that the start con-
dition is difficult to satisfy even in a case where other vehicles
or pedestrians are present on the lane on which the own
vehicle is traveling, thus the start of the driving support will be
delayed.

SUMMARY

An embodiment provides a driving support system that can
begin at a more appropriate timing while preventing a need-
less activation of the driving support system.

In a driving support system according to a first aspect, the
driving support system includes an object detecting unit for
detecting a position of an object existing around an own
vehicle, a determining unit for determining whether or not a
probability that the own vehicle will collide with one or more
objects is equal to or more than a certain level based on the
position of the object, a starting unit for starting a driving
support for avoiding collision when an affirmative determi-
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nation is made by the determining unit, an area detecting unit
for detecting a target area on which the own vehicle is
expected to travel, and an adjusting unit for adjusting a sen-
sitivity of a determination of a collision probability based on
a positional relationship between the object and the target
area.

According to the above configuration, the determination
sensitivity on the probability of collision with the object is set
high when the probability of collision with the object is high
as in a case such as when the object exists in front of the own
vehicle, thereby it becomes easy to determine that the prob-
ability of collision is equal to or more than a certain level.

Thereby, the driving support can easily be started, and
delay in starting the driving support can be prevented.

On the other hand, the determination sensitivity is set low
when the probability of collision with the object is low as in
the case such as when the object does not exist in front of the
own vehicle, thereby it becomes difficult to determine that the
collision probability is equal to or more than a certain level.

Thereby, the driving support becomes difficult to start and
it is possible to prevent the needless activation of the driving
support.

Accordingly, it is possible to prevent the needless activa-
tion of the driving support, while the driving support can be
started at a more appropriate time.

Inthe driving support system according to a second aspect,
the object detecting unit further detects a moving direction of
the object, and the adjusting unit adjusts the sensitivity by
further considering the moving direction of the object.

In the driving support system according to a third aspect,
the adjusting unit determines whether an object existing out-
side the target area is moving towards the target area or not
based on the positional relationship between the object and
the target area and the moving direction of the object, and the
sensitivity is enhanced when an affirmative determination is
obtained.

In the driving support system according to a fourth aspect,
the adjusting unit determines whether an object existing out-
side the target area is moving away from the target area or not
based on the positional relationship between the object and
the target area and the moving direction of the object, and the
sensitivity is reduced when an affirmative determination is
obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 shows a block diagram showing a configuration of a
driving support system;

FIG. 2 shows an explanatory diagram for adjusting a sen-
sitivity regarding a determination (determination sensitivity)
of a collision probability between an own vehicle and an
object;

FIG. 3 shows a flow chart for driving support starting
process; and

FIG. 4 shows a flowchart for determination sensitivity
adjusting process.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With reference to the accompanying drawings, hereinafter
will be described embodiments of the present disclosure.

Note that embodiments of the present disclosure is not
limited to embodiments described below, but may take vari-
ous forms as long as they fall within a technical scope of the
present disclosure.



US 9,290,178 B2

3

[Explanation of Configuration]

A driving support system 10 of the present embodiment
determines a probability that an own vehicle will collide with
an object such as a pedestrian or another vehicle, and when
the collision probability is equal to or more than a certain
level, a driving support such as warnings or stopping of the
own vehicle is provided.

The driving support system 10 is composed of a peripheral
object detecting unit 11, a vehicle condition detecting unit 12,
a control unit 13, a communication unit 14, a notification unit
15, and the like (refer to FIG. 1).

The peripheral object detecting unit 11 is configured such
as a camera for photographing a front of the own vehicle, or
as a radar for transmitting radio waves of microwave or mil-
limeter wave to the front of the own vehicle and receives
echoes.

The peripheral object detecting unit 11 is a section that
detects positions, sizes, shapes and the like of objects existing
in front of or around the own vehicle.

The peripheral object detecting unit 11 may be configured
by both the camera and radar, or may be configured by either
one of them.

Further, the vehicle condition detecting unit 12 is com-
posed of a yaw rate sensor, a steering angle sensor, a vehicle
speed sensor, etc., and is a section that detects one or both of
a yaw rate and/or a steering angle (hereinafter, described
simply as the yaw rate or the like) and vehicle speed of the
own vehicle.

A configuration for obtaining the yaw rate, the steering
angle or the vehicle speed detected by another ECU (elec-
tronic control unit) through an in-vehicle LAN may be
adopted.

The control unit 13 is composed of a CPU, ROM, RAM,
1/0, etc., and is a section for overall control of the driving
support system 10.

The communication unit 14 is a section that communicates
with the other ECU through the in-vehicle LAN.

Further, the notification unit 15 is configured as a speaker
or a displaying device, and is a section for performing various
warnings for the driving support.

[Explanation of Operations|
(1) Outline

First, an outline of operation of the driving support system
10 of the present embodiment is explained.

The driving support system 10 detects via the peripheral
object detecting unit 11 positions, sizes, shapes and the like of
objects such as pedestrians, other vehicles, debris, etc. exist-
ing in and around the road ahead of the own vehicle (target
road, i.e., a road on which the own vehicle is expected to
travel) where the own vehicle is predicted to be travelling.

Further, the driving support system 10 may calculate a
moving speed or a moving direction of the object based on
history information such as the positions of the object.

Furthermore, the driving support system 10 periodically
measures the yaw rate or the like and the vehicle speed by the
vehicle condition detecting unit 12, and predicts a course of
the own vehicle based on a result thereof.

Then, the driving support system 10 determines for a col-
lision probability between the own vehicle and the objects
based on the predicted course and the positions of the objects,
and begins the driving support when a collision probability is
equal to or more than a certain level.

Here, there is a case where the yaw rate and the like greatly
vary instantaneously due to a vibration of a steering wheel or
noise when predicting the course based on the yaw rate and
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the like, and an accuracy of a course prediction decreases if
such variations are reflected directly in the prediction of the
course.

Therefore, in the driving support system 10, low-pass fil-
tering is applied for each measurement of the yaw rate or the
like, and thereby an influence of sudden changes in the yaw
rate or the like is suppressed, thus it becomes possible to
predict the course accurately even when the vibration of the
steering wheel, etc., occurs.

However, by applying low-pass filtering, time lag occurs
until a change in yaw rate or the like caused by a steering
operation to be reflected in the course prediction.

Thus, for example, when running on a curve, since it is not
possible to predict the course accurately under a situation
where the curvature of the road changes suddenly like the
entrance of the curve, a situation where the exact route pre-
diction becomes possible after passing through the entrance
and steering becomes stable occurs.

Thus, by applying the low-pass filtering process, it
becomes impossible to predict the exact route under certain
circumstances, and as a result, the collision probability with
the object based on the predicted course cannot be accurately
determined, thus the driving support can easily activates
needlessly.

Therefore, conventionally, in order to prevent needless
activation of the driving support when performing the driving
support based on the collision probability of such a threshold
when determining the collision probability, another threshold
regarding the start condition of the driving support based on
the collision probability and the like has a tendency to be set
in which the driving support is less likely to be started (in
other words, conventionally, the sensitivity of the determina-
tion (determination sensitivity) on the collision probability
has been set low).

In addition, by considering a case where a relative velocity
between the own vehicle and the object is high, it is desired
that a sensitivity of detecting the object is enhanced and the
start condition is make easy to be satisfied (in other words, it
is desired that the determination sensitivity is increased).

Thereby, detecting an object existing in the distance or
early detection of the object becomes possible so that the
driving support can be started early before the object having
the high relative velocity approaches the own vehicle, and the
collisions can be avoid more reliably.

However, false detections of the object are easily generated
when the detection sensitivity of the object is enhanced, and
as a result, needless activation of the driving support easily
occurs, thus it is impossible to enhance the detection sensi-
tivity.

Therefore, conventionally, there was a problem that the
starting timing of the driving support for avoiding the colli-
sion with the object would become slow because it was
impossible to increase the determination sensitivity high
enough to prevent the needless activation of the driving sup-
port.

Then, in the driving support system 10 of the present
embodiment, when detecting the object in front and around of
the own vehicle through the peripheral object detection unit
11, and if such an object does not exist in front of the own
vehicle, for example, the determination sensitivity of the col-
lision probability between the own vehicle and the object is
set to low and the driving support is less likely to be started.

On the other hand, if such an object is present in front of the
own vehicle, the driving support system 10 sets the determi-
nation sensitivity to high, and the driving support becomes
easy to start (refer to FIG. 2).
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The following describes in detail a process of adjusting the
determination sensitivity, and a process at the start of the
driving support.

(2) Driving Support Starting Process

First, the driving support starting process for starting the
driving support according to the collision probability with the
object will be described with reference to a flowchart dis-
closed in FIG. 3.

The present process is executed at periodic timing by the
control unit 13 of the driving support system 10.

In step S100, the control unit 13 defines the target road as
aroad having a predetermined length extending forward start-
ing from the own vehicle, and the control unit 13 includes an
area detecting unit 13a that detects a target area, which is a
traveling area of the vehicle in the target road, using the
peripheral object detection unit 11.

The control unit 13 also detects an area that is adjacent to
either side of the target area and extending along the target
area as a peripheral area, and the process proceeds to step
S105.

Specifically, when the peripheral object detecting unit 11 is
configured as a camera, the control unit 13 may perform white
line recognition or the like, for example, using an image
captured by the camera, and may detect the target area based
on a recognition result.

Further, when the peripheral object detecting unit 11 is
configured to use radar, the control unit 13 may detect the
target area based on a shape or position of the object detected
by radar.

Further, the control unit 13 may define an area of a lane
where the own vehicle is traveling (own lane) as a target area,
or may detect all of the lanes where the own vehicle travels as
the target road when the target road is provided with a plural-
ity of'lanes on one side of the road, for example.

Furthermore, the control unit 13 may detect an area of a
sidewalk as the peripheral area when the sidewalk is provided
along the target road, or may detect an area on an opposite
lane as the peripheral area, for example.

In step S105, the control unit 13 detects the front of the own
vehicle or the position, the size, the shape, or the like of the
object by the peripheral object detecting unit 11, and the
detected result is stored in the RAM.

Then, the control unit 13 estimates a moving direction and
speed of the object based on the history of the detected posi-
tion of the object, and the estimation result is stored in the
RAM, then the process proceeds to step S110.

In step S110, the control unit 13 includes an adjusting unit
135 that performs a determination sensitivity adjusting pro-
cess that adjusts the sensitivity of determination based on the
moving direction or position of the object, then the process
proceeds to step S115.

In step S115, the control unit 13 measure the yaw rate and
the own vehicle speed, etc. in the vehicle condition detecting
unit 12, and performs low-pass filtering process on the mea-
sured result of the yaw rate and the like.

Then, the control unit 13 predicts the course of the own
vehicle based on the measured result from the yaw rate and
the speed measurements, where the low-pass filtering is
applied, and the process proceeds to step S120.

In step S120, the control unit 13 includes a determining
unit 13¢ that determines the collision probability with the
object based on the predicted course of the own vehicle, the
position, the size, and the like of the object, then in a subse-
quent step S125, it is determined whether the collision prob-
ability with the object is equal to or more than a certain level
so that the starting condition of the driving support is satisfied.
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Specifically, the control unit 13 estimates a predicted col-
lision position or a predicted collision timing between the
own vehicle and the object based on, for example, a predicted
course of the own vehicle, the own vehicle speed, a position of
the object, its size, its moving direction, or its moving speed,
etc., and may calculate a remaining distance to the predicted
collision position or a remaining time to the predicted colli-
sion timing.

Then, the control unit 13 includes a starting unit 134 that
may determine that the start condition of the driving support
is satisfied when the calculated value is equal to or less than
the threshold value.

Further, the control unit 13 may also estimate a lateral
distance between the own vehicle and the object at the pre-
dicted collision position based on the width of the own
vehicle or a position of the side of the object (lateral position)
etc., for example.

Then, the control unit 13 may also determine that the
probability of collision is equal to or more than a certain level
and the start condition of the driving support is satisfied when
the estimated value is equal to or less than the threshold value.

Then, the control unit 13 continues the process to step S130
when the start condition is satisfied (S125: Yes), while the
process is finished when the start condition is not satisfied
(S125: No).

In step S130, the control unit 13 performs the process for
the driving support, and then finishes the process.

Specifically, for example, the control unit 13 may emit a
warning sound or display a warning message that indicates
the collision probability is high through the notification unit
15.

Of course, the control unit 13 may communicate with
another ECU via the communication unit 14 and output the
warning sound or the warning message by the ECU.

Further, the control unit 13 may communicate with the
other ECU via the communication unit 14 and actuate brakes
to stop the own vehicle, or may perform a steering assist in
order to alter the course of the own vehicle so as to avoid
collision with the object.

(3) Determination Sensitivity Adjustment Process

Next, the determination sensitivity adjustment process for
adjusting the determination sensitivity is described with ref-
erence to the flow chart disclosed in FIG. 4.

The present process is configured as a sub-routine called
from the driving support starting process.

In step S200, the control unit 13 determines the presence of
the object existing in the target area based on the position of
the previously detected object.

Then, the control unit 13 allows the process to proceed to
step S205 when the object is present (S200: Yes), or allows the
process to proceed to step S220 when the object is not present
(S200: No).

In step S205, the control unit 13 determines whether the
object is moving toward outside the target area with a speed
equal to or more than a predetermined speed or not based on
the position, the moving direction, the moving speed, etc., of
the object for each object existing in the target area.

Then, the control unit 13 the process proceeds to step S210
when all objects existing in the target area are moving toward
outside the target area with a speed equal to or more than a
predetermined speed (S205: Yes), or proceeds the process to
step S215 otherwise (S205: No).

In addition, the control unit 13 may determine whether the
objects are located around edges of the target area and are
moving toward outside the target area or not for each object
existing in the target area based on the position, the moving
direction, etc. of the object.
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Then, the control unit 13 may proceed the process to step
S210 when all objects that are present in the target area are
located around the edges and are moving away from the target
area (S205: Yes), (S205 No), or proceeds the process to step
S215 otherwise (S205: No).

In step S210, the control unit 13 sets the determination
sensitivity to low, then finishes the process.

On the other hand, in step S215, the control unit 13 sets the
determination sensitivity to high, and then finishes the pro-
cess.

In step S220 where the process proceeds when the objects
are not present in the target area, the control unit 13 deter-
mines whether the objects are present in the peripheral area
adjacent to either side of the target area or not.

Then, the control unit 13 the process proceeds to step S225
when the objects are present (S220: Yes), or proceeds the
process to step S235 when the objects are not present (S220:
No).

In step S225, the control unit 13 determines whether the
objects are moving toward the target area with a speed equal
to or more than a predetermined speed or not for each object
existing in the peripheral area based on the position, the
moving direction, the moving speed, etc. of the object.

Then, the control unit 13 the process proceeds to step S230
when at least one object present in the peripheral area is
moving toward the target area with the speed equal to or more
than a predetermined speed (S225: Yes), or proceeds the
process to step S235 otherwise.

In addition, the control unit 13 may determine whether
each object present in the peripheral area is moving toward
the target area based on the direction of movement without
considering the moving speed of the object.

Then, the control unit 13 may proceed the process to step
S230 when at least one object present in the peripheral area is
moving toward the target area (S225: Yes), while the process
proceeds to step S235 otherwise.

In step S230, the control unit 13 sets the determination
sensitivity to high, then finishes the process.

On the other hand, in step S235, the control unit 13 sets the
determination sensitivity to low, and then finishes the process.
(4) Adjustment of Determination Sensitivity

Next, a specific example of an adjustment of the determi-
nation sensitivity is explained.

As mentioned above, the starting condition of the driving
support is configured to be that the remaining distance to the
predicted collision position or the remaining time to the pre-
dicted collision timing becomes equal to or less than the
threshold value, or the estimated value of the lateral distance
between the own vehicle and the object at the predicted col-
lision position becomes equal to or less than the threshold
value in the driving support system 10, as the example.

When in such a case, the driving support becomes easy to
start if the threshold value is set large and the determination
sensitivity is high, while the driving support becomes difficult
to start if the threshold value is set small and the determina-
tion sensitivity is low.

Further, for example, when the peripheral object detecting
unit 11 is configured to use radar, a radio wave is irradiated
periodically in the driving support system 10, while the posi-
tion of the object is measured by an echo, and measured
results are stored.

Further, the position of the object or the like is continuously
measured by irradiation of the radio waves in each period, and
when the object is in the same position, or when the position
of the object is moving in a certain direction, an existence
probability of the object is calculated based on the number of
times the position of the object is measured.
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The existence probability increases as the number of times
the positions of the object is measured increases, and when
the existence probability is equal to or more than the thresh-
old, it is recognized as the object is in existence.

Therefore, if the threshold of the existence probability is
reduced, the object becomes easily detected by the peripheral
object detecting unit 11, and since the detection sensitivity of
the object is enhanced, the determination sensitivity becomes
high.

On the other hand, if the threshold of the existence prob-
ability is increased, the object becomes difficult to be detected
by the peripheral object detecting unit 11, and since the detec-
tion sensitivity of the object is decreased, the determination
sensitivity becomes low.

Further, since the collision probability of the object that
exists in a lane on which the own vehicle is traveling (own
traveling lane) is high, it is considered that the start condition
is set so as to start the driving support earlier when such object
is detected.

Then, when the peripheral object detecting unit 11 is con-
figured to use radar, whether the object is in the own traveling
lane is determined based on the position of the object mea-
sured by irradiation of the radio waves in each period.

That is, an own lane existence probability that is a prob-
ability that the object exists in the own traveling lane is
calculated based on a measured result of the positions of each
period, and when the own lane existence probability is equal
to or more than a threshold, the object is recognized as being
in existence in the own traveling lane.

Therefore, if the threshold of the own lane existence prob-
ability is reduced, the object is easy to determine as being in
the own traveling lane, and as a result, since the driving
support is started early, the determination sensitivity becomes
high.

On the other hand, if the threshold of the own lane exist-
ence probability is increased, the object becomes difficult to
be determined as being in the own traveling lane, and as a
result, since the driving support is started late compared with
a situation where the object exists in the own traveling lane,
the determination sensitivity becomes low.

[Effect]

According to the driving support system 10 of the present
embodiment, the determination sensitivity is set high when
the probability of collision with the object is high as in the
case such as when the object remains in the target area, or
when an object outside the target area is moving towards the
target area.

Thereby, since it becomes easy to determine that the prob-
ability of collision is equal to or more than a certain level, the
driving support can easily be started, and delay in starting the
driving support can be prevented.

On the other hand, the determination sensitivity is set low
when the probability of collision with the object is low as in
the case such as when the object is not present in the target
area, or the object existing in the target area is moving away
from the target area.

Thereby, since the collision probability is determined to be
low and it becomes difficult to determine that the collision
probability is equal to or more than a certain level, it becomes
difficult to start the driving support and this can prevent the
driving support from activating needlessly.

Accordingly, it is possible to prevent the needless activa-
tion of the driving support, while the driving support can be
started at a more appropriate time.

Other Embodiments

(1) In the determination sensitivity adjusting process of the
present embodiment, although the control unit 13 adjusts the
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determination sensitivity based on the moving speed or the
moving direction of the object, it is not limited to this and the
determination sensitivity may be adjusted based only on the
position of the object.

Specifically, the control unit 13 may set the determination
sensitivity high when the object is present in the target area or
in the peripheral area, and when the object is not present, the
determination sensitivity may be set low, for example.

It is possible to obtain the same effect even in such a case.

(2) Although the control unit 13 determines the collision
probability based on the predicted course of the own vehicle
in the driving support starting process of the present embodi-
ment, the collision probability may be determining without
considering the predicted course.

Specifically, for example, the control unit 13 may deter-
mine the collision probability based on whether the distance
between the own vehicle and the object becomes less than a
certain threshold, whether an object is approaching the own
vehicle at a speed greater than or equal to the predetermined
threshold, or the like.

Note that when determining the probability of collision in
this manner, the determination sensitivity is adjusted by
changing the threshold values.

It is possible to obtain the same effect even in such a case.

(3) The driving support starting process of the present
embodiment may be configured to provide a plurality of types
of driving supports and perform different types of driving
support depending on how high the collision probability is.

Specifically, two types of driving supports may be provided
for warnings and operation interventions, respectively.

The starting condition may be set so that the driving sup-
port starts performing the warnings when the collision prob-
ability is relatively low, and the starting condition may be set
so that the driving support starts performing the operation
interventions when the collision probability is relatively high.

Further, when performing the driving support in such a
way, in the determination sensitivity adjustment process, the
determination sensitivity may be adjusted by adjusting the
threshold regarding the starting condition of each driving
support, or the determination sensitivity may be adjusted by
adjusting the threshold regarding the starting condition of any
one of the driving supports.

It is possible to obtain the same effect even in such a case.
[Correspondence Between the Claims]

Correspondences between terms used in the description of
the above embodiments and terms used in the claims are
shown hereafter.

Step S100 of the driving support starting process in the
present embodiment corresponds to an area detecting unit,
step S105 corresponds to an object detecting unit, steps S120
and S125 correspond to a determining unit, and step S130
corresponds to a starting unit.

In addition, steps S200 to S235 of the determination sen-
sitivity adjusting process correspond to an adjusting unit.

What is claimed is:

1. A driving support system comprising:

an object detecting unit for detecting a position ofan object
existing around an own vehicle;

a determining unit for determining whether or not a prob-
ability that the own vehicle will collide with one or more
objects is equal to or more than a certain level based on
the position of the object;

a starting unit for starting a driving support for avoiding
collision when an affirmative determination is made by
the determining unit;

an area detecting unit for detecting a target area on which
the own vehicle is expected to travel; and
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an adjusting unit for adjusting a sensitivity of a determina-
tion of a collision probability based on a positional rela-
tionship between the object and the target area wherein

the object detecting unit further detects a moving direction
of the object;

the adjusting unit adjusts the sensitivity by further consid-
ering the moving direction of the object;

the adjusting unit determines whether an object existing
outside the target area is moving towards the target area
or not based on the positional relationship between the
objectand the target area and the moving direction ofthe
object;

the sensitivity is enhanced when an affirmative determina-
tion is obtained.

2. The driving support system according to claim 1,

wherein,

the adjusting unit determines whether an object existing
outside the target area is moving away from the target
area or not based on the positional relationship between
the object and the target area and the moving direction of
the object; and

the sensitivity is reduced when an affirmative determina-
tion is obtained.

3. The driving support system according to claim 1,

wherein,

the adjusting unit determines whether an object existing
outside the target area is moving away from the target
area or not based on the positional relationship between
the object and the target area and the moving direction of
the object; and

the sensitivity is reduced when an affirmative determina-
tion is obtained.

4. A driving support system comprising:

an object detecting unit for detecting a position of an object
existing around an own vehicle;

a determining unit for determining whether or not a prob-
ability that the own vehicle will collide with one or more
objects is equal to or more than a certain level based on
the position of the object;

a starting unit for starting a driving support for avoiding
collision when an affirmative determination is made by
the determining unit;

an area detecting unit for detecting a target area on which
the own vehicle is expected to travel; and

an adjusting unit for adjusting a sensitivity of a determina-
tion of a collision probability based on a positional rela-
tionship between the object and the target area; wherein

the adjusting unit determines whether an object existing
outside the target area is moving towards the target area
or not based on the positional relationship between the
objectand the target area and the moving direction ofthe
object; and

the sensitivity is enhanced when an affirmative determina-
tion is obtained

the adjusting unit determines whether an object existing
outside the target area is moving away from the target
area or not based on the positional relationship between
the object and the target area and the moving direction of
the object; and

the sensitivity is reduced when an affirmative determina-
tion is obtained.

5. A driving support system comprising:

an object detecting unit for detecting a position of an object
existing around an own vehicle;
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a determining unit for determining whether or not a prob-
ability that the own vehicle will collide with one or more
objects is equal to or more than a certain level based on
the position of the object;

a starting unit for starting a driving support for avoiding
collision when an affirmative determination is made by
the determining unit;

an area detecting unit for detecting a target area on which
the own vehicle is expected to travel; and

an adjusting unit for adjusting a sensitivity of a determina-
tion of a collision probability based on a positional rela-
tionship between the object and the target area;

wherein,

the target area is defined as an area of an own lane where the
own vehicle is traveling;

the determining unit further determines that the object
exists in the own lane when an existence probability of
the object within the own lane reaches a predetermined
threshold;

the determining unit further determines that the collision
probability reaches the certain level when the object
exists in the own lane earlier compared with a case
where the object does not exist in the own lane;

the sensitivity is defined as the threshold; and

the adjusting unit enhances the sensitivity by setting the
threshold small and reduces the sensitivity by setting the
threshold large.
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